Differential action of methamphetamine on tyrosine hydroxylase and dopamine transport in the nigrostriatal pathway of μ-opioid receptor knockout mice.
Extensive anatomical and functional interactions exist between central dopaminergic and opioidergic systems and both systems are proposed to be targets for amphetamine-like drugs. We have previously reported that μ-opioid receptor (μ-OR) knockout mice are resistant to the loss of dopamine in the striatum and the development of behavioral sensitization induced by repeated methamphetamine (METH) treatment. The present study assessed whether METH-treated μ-OR knockout mice exhibit a differential response of the expression of dopamine transporter and tyrosine hydroxylase (TH), the rate-limiting enzyme for dopamine synthesis and maintaining dopamine levels. Mice daily received intraperitoneal injection of METH (0, 0.6, 2.5, or 10 mg/kg) for 7 days and sacrificed on day 11 (4 days after the last injection). The expression of TH protein in the striatum and the levels of TH mRNA and number of TH positive neurons in the substantia nigra were reduced in wild-type mice treated with METH (2.5 and 10 mg/kg), but not in the μ-OR knockout mice. In contrast, METH exposure at the highest dose (10 mg/kg) reduced dopamine transporter levels in both strains of mice. These results suggest that the μ-OR contributes to METH-induced loss of dopamine and behavioral sensitization by decreasing the expression of TH.